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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which is an approach for choosing one from coding/modulation technique of k 
in a transmitter, and measures (a) channel quality index (COM), (b) The step which chooses one 
from coding/modulation technique of said k as a function of measured CQM, (c) The step which 
calculates block count B required to transmit the data D of the amount given using selected 
coding/modulation technique, (d) Approach characterized by having the step which chooses 
coding/modulation technique which will transmit the data packet group D with the block of B 
using strongest coding/modulation technique. 

[Claim 2] Said step D is an approach according to claim 1 characterized by having the step 
which calculates the block count required to transmit Data D to each of other coding / 
modulation technique which gives protection higher than selected coding/modulation technique, 
respectively. 

[Claim 3] Said transmitter is an approach according to claim 1 characterized by being a wireless 
transmitter. 

[Claim 4] (a) It is the transmitter characterized by being the receiving circuit used for measuring 
a channel quality index (CQM), and the transmitter which has one processor to choose from 
coding/modulation technique of k in order to use for transmission of (b) amount-ol^data D, and 
said processor B choosing one from coding/modulation technique of said k as a function of 
measured amount-of-data D which CQM(s) and transmits. 

[Claim 5] Said transmitter is equipment according to claim 4 characterized by transmitting the 

fixed-length block with which each block consists of a data bit and a parity bit. 

[Claim 6] A transmitter is equipment according to claim 4 characterized by being a wireless 

transmitter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] Especially this invention relates to a wireless system about a 
communication link. 
[0002] 

[Description of the Prior Art] Many today's Wireless data networks transmit data between a base 
station and a mobile with a series of fixed-length physical layer blocks (it is only called "a 
block"). Each block consists of many payload bits and parity bits. They are generated by the 
forward error correction code (coding) method. Generally, if the parity bit per block is increased, 
the number of the airing errors which can be detected and corrected can be increased. 
[0003] However, if the number of the parity bits per block is increased, the number of clearly 
available payload bits will become fewer. Therefore, a wireless data network like a general packet 
radio service (GPRS) network uses two or more coding methods for transmitting data on an air 
link. If the signal opposite sound ratio (SNR) which received is high, an air link bit error rate will 
become low. Protection with a coding method suitable as a result with few parity bits is given in 
many cases. Coding "strong" against protecting data to an air link error if SNR is low is needed. 
Strong coding adds many parity bits with each block. 

[0004] The error performance of a cellular air link changes as a mobile moves in the inside of a 
cel. In order to use an air link most effectively, according to change of the quality of a cellular air 
link, a coding method is chosen dynamically. A current coding method selection algorithm is the 
function of a channel quality index (COM). CQM is the function of for example, a software bit 
thru/or software symbol information, a block or bit error rate evaluation, receiving signal 
strength, and/or a subcarrier pair interference ratio (C/I). 

[0005] For example, about C/I in the given coding method, the part of transmission which 
generates a block error will decrease, if the C/I value of an input signal increases, silverfish — if 
rhe SHON thru/or an analysis technique are used, a payload bit can evaluate the rate which had 
the air link top carried as a function of C/I. When throughput pair C / I curve is plotted to all 
available coding methods in a wireless data network, the value of C/I advantageous to changing a 
coding method is shown. 

[0006] The plot of throughput C/I to three coding methods I. II, and III is shown in drawing,! . 
The coding method I is the strongest and its coding method III is the weakest. In a transmitter, 
hard coding of the C/I change point is often carried out. Based on C / I measurement, a 
transmitter changes to the coding method which gives the best performance (the highest 
throughput / lowest delay) on the evaluated receiving C/I level. 

[0007] The similar selecting technic is used in an alien system like en HANSUDO GPRS and the 
North America TDMA packet data channel. For example, in order to realize the same trade-off to 
changing C/I in addition to this instead of a channel-coding rate, there are some which change a 
modulation technique (signal Constellation size). Therefore, in the North America TDMA packet 
data channel, a channel-coding rate is fixed (five sixths) and a modulation technique is changed 
between 4 level (DQPSK) and 8 level (KOHIRENTO 8PSK) (it is extensible up to 1 6 level (not yet 
specified)). 
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[0008] In this case, if three formats I, II, and III are considered to be three modulation 
techniques, a trade-off of the same performance as a thing as shown in drawingj_ will be applied. 
(In this specification, "coding/modulation technique" means both the coding method used for 
transmitting a signal a modulation technique coding and a modulation technique.) 
[0009] 

[Problem(s) to be Solved by the Invention] We observed that choosing coding/modulation 
technique only based on CQM (for example, C/I) used no empty bandwidths in a block 
advantageously. Therefore, the direction of data is not maximized to the specific block. For 
example, a payload bit is always sent by the collected block count. The transmitter which wants 
the payload of 1 byte to be sent must not be concerned with which coding / modulator method 
are used, but must send 1 block. However, if selection of coding/modulation technique is due 
only to CQM, coding/modulation technique with few parity bits are not concerned, and will be 
used for an empty bandwidth being available in a block. It it uses coding with few parity bits as a 
result, the level of data protection will become low and, as for a deployment, an air link will 
become impossible. 
[0010] 

[Means for Solving the Problem] Coding/modulation selection method by this invention takes 
into consideration the amount of the payload bit sent with CQM measurement and a block. As a 
result, strongest coding/modulation technique can be used to the amount of the given payload 
bit. 

[0011] In one example, in case a transmitter transmits data on a wireless data network, one of 
coding/modulation techniques of k is used for it. A transmitter chooses coding / modulation 
technique C as a function of C / I measurement first. Then, a transmitter calculates block count 
B required to transmit the data packet group D using coding / modulation technique C. 
Moreover, a transmitter calculates the block count required to transmit the data packet group D 
from selected coding / modulation technique C to each strong coding/modulation technique. 
[0012] Finally a transmitter chooses coding/modulation technique which transmits the data 
packet group D in B blocks using strongest coding/modulation technique. As a result, each block 
is transmitted using strongest available coding/modulation technique. Therefore, retransmission 
of message decreases, packet transmitting delay becomes low, and fluctuation decreases and 
can realize the maximum throughput now highly. 
[0013] 

[Embodiment of the Invention] The block diagram of the wireless transmitter part according to 
the principle of this invention is shown in _dr_awing_2 . Other than the concept of this invention, 
the element in dr awing 2 is common knowledge, and is not explained to a detail. The remaining 
part of a wireless system like [ similarly ] other parts (not shown) of a corresponding receiver or 
a transmitter is common knowledge, and is not explained to a detail. 

[0014] The transmitter part 100 is equipped with a receiver 105, a controller 110, the transmitter 
buffer 115, and a transmitter 120. A receiver 105 processes the received radio signal and gives 
the measured value thru/or the data evaluated and recovered of C/I with a signal 106. (In this 
specification, a signal means all of many methods of giving signaling information.) For example, 
this is given according to a software register, or the serial or parallel signalling channel of a hard 
wire, when a receiver 105 is some of separate ICs or controllers 110. 

[0015] A controller 1 10 is a storing program control microprocessor which has memory (not 
shown), and receives the signal 1 1 6 which expresses with a transmission buffer 1 1 5 amount-of- 
data D which is pending status for transmission, and C/measured I. According to the principle of 
this invention, a controller 110 chooses coding/modulation technique from available coding/ 
modulation technique of k (each coding/modulation technique give error protection of a different 
amount) so that Data D may be transmitted using the greatest available protection to 
measurement C/I and Data D with which selected coding/modulation technique were given, so 
that it may state to a detail in the bottom. A controller 110 controls a transmitter 120, in order 
to transmit Data D using selected coding/modulation technique. 

[0016] In drawing 3 , the flow chart of an approach using the principle of this invention used by 
the controller 110 was shown. 105 measures thru/or estimates C/I (210). coding / modulation 
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technique C which makes max the throughput in C/I measured using the technique of the 
conventional technique (k= 3 [ for example, ] — selection according to throughput pair C / I 
curve similar to what was shown in d rawing 1 to available coding/modulation technique is 
performed) (from available coding/modulation technique of k) are chosen using C/I (215) 
measured by the controller 110. 

[0017] If coding / modulation technique C is chosen, a controller 110 will determine the number 
of the physical layer blocks B required to transmit the set of a data packet which expresses 
amount-of-data D with selected coding / modulation technique C (220). A controller 110 
determines strongest coding / modulation-technique C* of the available coding/modulation 
techniques of k which transmits Data D again using several B of the same physical layer block 
(225). A controller 110 controls a transmitter 1 20, in order to transmit the packet which waits for 
transmission using coding / modulation-technique C*. 

[0018] In a GPRS network, we have recognized that a TCP (transmission control protocol) bitter 
taste no ledge MENTO (acknowledge) packet (after native TCP/IP header compression is applied 
by GPRS) is settled in one physical layer block to all four coding / modulation techniques which 
are used in GPRS, it often comes out of a TCP bitter taste no ledge packet to constitute most 
data packets which have a GPRS network top carried. Most Internet packets will actually be 
settled to the GPRS air link block of 1 or 2. For example, the Internet backbone measurement 
shows that the die length of the abbreviation one half of a packet is die length of 64 bytes or 
less. Therefore, if the principle of this invention is used for a GPRS network, effectiveness can 
be improved to the part of TCP/IP traffic and a re-baud transmission rate can be lowered. 
[001 9] In this specification, although discrete functional block (for example, transmission buffer 
115) showed the principle of this invention, any function of these blocks is realizable by the 
processor thru/or processing circuit (for example, a digital signal processor, a discrete circuit 
element IC) of 1 or plurality programmed appropriately. Moreover, any CQM can be used 
although the principle of this invention was explained in relation to C/I. 
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TECHNICAL FIELD - 

[Field of the Invention] Especially this invention relates to a wireless system about a 
communication link. 
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PRIOR ART 



[Description of the Prior Art] Many today's wireless data networks transmit data between a base 
station and a mobile with a series of fixed-length physical layer blocks (it is only called a 
block"). Each block consists of many payload bits and parity bits. They are generated by the 
forward error correction code (coding) method. Generally, if the parity bit per block is increased, 
the number of the airing errors which can be detected and corrected can be increased. 
[0003] However, if the number of the parity bits per block is increased, the number of clearly 
available payload bits will become fewer. Therefore, a wireless data network like a general packet 
radio service (GPRS) network uses two or more coding methods for transmitting data on an air 
link. If the signal opposite sound ratio (SNR) which received is high, an air link bit error rate will 
become low. Protection with a coding method suitable as a result with few parity bits is given in 
many cases. Coding "strong" against protecting data to an air link error if SNR is low is needed. 
Strong coding adds many parity bits with each block. 

[0004] The error performance of a cellular air link changes as a mobile moves in the inside of a 
cel. In order to use an air link most effectively, according to change of the quality of a cellular air 
link a coding method is chosen dynamically. A current coding method selection algorithm is the 
function of a channel quality index (COM). COM is the function of for example, a software bit 
thru/or software symbol information, a block or bit error rate evaluation, receiving signal 
strength, and/or a subcarrier pair interference ratio (C/I). 

[0005] For example, about C/I in the given coding method, the part of transmission which 
generates a block error will decrease, if the C/I value of an input signal increases, silverfish — if 
rhe SHON thru/or an analysis technique are used, a payload bit can evaluate the rate which had 
the air link top carried as a function of C/I. When throughput pair C / I curve is plotted to all 
available coding methods in a wireless data network, the value of C/I advantageous to changing a 

coding method is shown. , 
[0006] The plot of throughput C/I to three coding methods I, II, and III is shown in drawing .J. . 
The coding method I is the strongest and its coding method III is the weakest. In a transmitter, 
hard coding of the C/I change point is often carried out. Based on C/I measurement, a 
transmitter changes to the coding method which gives the best performance (the highest 
throughput / lowest delay) on the evaluated receiving C/I level. 

[0007] The similar selecting technic is used in an alien system like en HANSUDO GPRS and the 
North America TDMA packet data channel. For example, in order to realize the same trade-off to 
changing C/I in addition to this instead of a channel-coding rate, there are some which change a 
modulation technique (signal Constellation size). Therefore, in the North America TDMA packet 
data channel, a channel-coding rate is fixed (five sixths) and a modulation technique is changed 
between 4 level (DQPSK) and 8 level (KOHIRENTO 8PSK) (it is extensible up to 16 level (not yet 
specified)). 

[0008] In this case, if three formats I, II, and III are considered to be three modulation 
techniques, a trade-off of the same performance as a thing as shown in drawing J. will be applied. 
(In this specification, "coding/modulation technique" means both the coding method used for 
transmitting a signal a modulation technique coding and a modulation technique.) 
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TECHNICAL PROBLEM ' . 

[Problem(s) to be Solved by the Invention] We observed that choosing coding/modulation 
technique only based on CQM (for example, C/I) used no empty bandwidths in a block 
advantageously. Therefore, the direction of data is not maximized to the specific block. For 
example, a payload bit is always sent by the collected block count The transmitter which wants 
the payload of 1 byte to be sent must not be concerned with which coding / modulator method 
are used, but must send 1 block. However, if selection of coding/modulation technique is due 
only to CQM, coding/modulation technique with few parity bits are not concerned, and will be 
used for an empty bandwidth being available in a block. It it uses coding with few parity bits as a 
result, the level of data protection will become low and, as for a deployment, an air link will 
become impossible. 
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MEANS 

[Means for Solving the Problem] Coding/modulation selection method by this invention takes 
into consideration the amount of the payload bit sent with CQM measurement and a block. As a 
result, strongest coding/modulation technique can be used to the amount of the given payload 
bit. 

[0011] In one example, in case a transmitter transmits data on a wireless data network, one of 
coding/modulation techniques of k is used for it. A transmitter chooses coding / modulation 
technique C as a function of C / I measurement first. Then, a transmitter calculates block count 
B required to transmit the data packet group D using coding / modulation technique C. 
Moreover, a transmitter calculates the block count required to transmit the data packet group D 
from selected coding / modulation technique C to each strong coding/modulation technique. 
[0012] Finally a transmitter chooses coding/modulation technique which transmits the data 
packet group D in B blocks using strongest coding/modulation technique. As a result, each block 
is transmitted using strongest available coding/modulation technique. Therefore, retransmission 
of message decreases, packet transmitting delay becomes low, and fluctuation decreases and 
can realize the maximum throughput now highly. 
[0013] 

[Embodiment of the Invention] The block diagram of the wireless transmitter part according to 
the principle of this invention is shown in drawi ng 2 . Other than the concept of this invention, 
the element in drawing 2 is common knowledge, and is not explained to a detail. The remaining 
part of a wireless system like [ similarly ] other parts (not shown) of a corresponding receiver or 
a transmitter is common knowledge, and is not explained to a detail. 

[0014] The transmitter part 100 is equipped with a receiver 105, a controller 1 10, the transmitter 
buffer 115, and a transmitter 120. A receiver 105 processes the received radio signal and gives 
the measured value thru/or the data evaluated and recovered of C/I with a signal 106. (In this 
specification, a signal means all of many methods of giving signaling information.) For example, 
this is given according to a software register, or the serial or parallel signalling channel of a hard 
wire, when a receiver 105 is some of separate ICs or controllers 110. 

[0015] A controller 110 is a storing program control microprocessor which has memory (not 
shown), and receives the signal 116 which expresses with a transmission buffer 115 amount-ol^- 
data D which is pending status for transmission, and C/measured I. According to the principle of 
this invention, a controller 110 chooses coding/modulation technique from available coding / 
modulation technique of k (each coding/modulation technique give error protection of a different 
amount) so that Data D may be transmitted using the greatest available protection to 
measurement C/I and Data D with which selected coding/modulation technique were given, so 
that it may state to a detail in the bottom. A controller 110 controls a transmitter 120, in order 
to transmit Data D using selected coding/modulation technique. 

[0016] In drawing 3 , the flow chart of an approach using the principle of this invention used by 
the controller 110 was shown. 105 measures thru/or estimates C/I (210). coding / modulation 
technique C which makes max the throughput in C/I measured using the technique of the 
conventional technique (k= 3 [ for example, ] — selection according to throughput pair C/I 
curve similar to what was shown in drawi ng 1 to available coding/modulation technique is 
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performed) (from available coding/modulation technique of k) are chosen using C/I (215) 
measured by the controller 1 10. 

[0017] If coding / modulation technique C is chosen, a controller 110 will determine the number 
of the physical layer blocks B required to transmit the set of a data packet which expresses 
amount-of-data D with selected coding / modulation technique C (220). A controller 110 
determines strongest coding / modulation-technique C* of the available coding/modulation 
techniques of k which transmits Data D again using several B of the same physical layer block 
(225). A controller 1 1 0 controls a transmitter 1 20, in order to transmit the packet which waits for 
transmission using coding / modulation-technique C*. 

[0018] In a GPRS network, we have recognized that a TCP (transmission control protocol) bitter 
taste no ledge MENTO (acknowledge) packet (after native TCP/IP header compression is applied 
by GPRS) is settled in one physical layer block to all four coding / modulation techniques which 
are used in GPRS, it often comes out of a TCP bitter taste no ledge packet to constitute most 
data packets which have a GPRS network top carried. Most Internet packets will actually be 
settled to the GPRS air link block of 1 or 2. For example, the Internet backbone measurement 
shows that the die length of the abbreviation one half of a packet is die length of 64 bytes or 
less. Therefore, if the principle of this invention is used for a GPRS network, effectiveness can 
be improved to the part of TCP/IP traffic and a re-baud transmission rate can be lowered. 
[0019] In this specification, although discrete functional block (for example, transmission buffer 
1 1 5) showed the principle of this invention, any function of these blocks is realizable by the 
processor thru/or processing circuit (for example, a digital signal processor, a discrete circuit 
element, IC) of 1 or plurality programmed appropriately. Moreover, any CQM can be used 
although the principle of this invention was explained in relation to C/I. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The graphical representation of throughput pair C / I curve. 
[Drawing 2] The transmitter part using the principle of this invention. 
[Drawing 3] The flow chart of an approach using the principle of this invention. 
[Description of Notations] 
210 Measure CQM. 

215 Choose One from Channel Coding of K as a Function of Measured CQM. 

220 Decide Block Count B Required to Transmit Data D Using Selected Coding/Modulation 

Technique. 

225 Choose Strongest Coding/Modulation Technique that Transmits Data D with Block of B. 
230 Transmit Using Strongest Selected Coding/Modulation Technique. 
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